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S. RUSSELL SYLVA 

MEMORANDUM 

TO: Helen Waldorf, DHW, Boston 

THROUGH: Stephen Johnson, DHW, NERO -4T 
FROM: Patricia Rodden, DHW, NERO 

DATE: December 1, 1987 

SUBJECT:BOSTON - SOUTH STATION Preliminary Assessment 

This Preliminary Assessment report has been prepared by a 
representative of the Massachusetts Department of 
Environmental Quality Engineering, (the Department) in 
Par"tial fulfillment of obligations to the Environmental 
Protection Agency under the Multisite Cooperative Agreement. 

SITE DESCRIPTION 

South Station is an active railroad station located on 
Summer Street in Boston, Massachusetts. The site is 
bordered by Atlantic Avenue to the west, the rail yard to 
the south, and Dorchester Avenue and Fort Point Channel to 
the east. (Please refer to the site locus map, Figure 1.) 
The Massachusetts Bay Transit Authority (MBTA) is the 
current owner of the site and railroad operation. 

HISTORY OF THE SITE 

South Station has been a railway station since January 1, 
1899. The station is presently a commuting center. The 
lines are not used for freight or industrial purposes. In 
the past, freight packages were shipped through the station. 
Mr. Jim Wright of the MBTA stated th did not think hazardous 
materials wre ever transported through theistation. 

The Department's involvement with the site began as the 
result of a South Station expansion project. The MBTA was 
planning to build hotel and office space. In order to do 
so, a significant volume of contaminated soil had to be ! 
excavated and removed from the site. The Department 
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developed a guideline which the MBTA and their environmental 
consultant could follow to properly characterize and dispose 
of the excavated soil. 

NATURE OF HAZARDOUS MATERIALS 

South Station holds no licenses or permits for the 
generation, treatment or disposal of hazardous wastes. 
However, the presence of hazardous materials, PAHs, has been 
documented on-site. This contamination is thought to be 
from the train Operation on-site. 

HAZARDOUS CONDITIONS, INCIDENTS, PERMIT VIOLATIONS 

At the commencement of the South Station expansion project 
in 1985, the Department required the MBTA to hire an 
environmental consultant to properly characterize the soil 
that was to be removed. The soil samples were analyzed for 
priority pollutant volatile organic compounds (VOCs), acid 
extractable compounds, base/neutral extractable compounds, 
pesticides, herbicides and polychlorinated biphenyls (PCBs). 

Base/neutral compounds, particularly polynuclear aromatic 
hydrocarbons (PAHs) were found to be the major contaminants 
in the soil. Copies of all laboratory data sheets in 
Departmental files are contained in the Appendix of this 
report. PAHs are associated with waste oil and are often 
formed as the result of the product of incomplete combustion 
of organic compounds. The samples with the highest levels 
of PAHs were collected near the bumper area of the tracks 
where the trains are left to idle. The contaminant 
concentrations were found to decrease with depth from the 
surface and with distance from the bumper. Due to the 
nature of the contaminants and their distribution, the 
source of the contamination is thought to be train 
operation, leaking oil and run-off. 

As mentioned previously, the Department developed a 
guideline with regard to the disposal of PAH contaminated 
soil in response to this situation. At the time, it was 
thought the levels of contamination did not warrant any 
special attention and consequently soil containing less than 
500 mg/kg PAHs was classified as solid waste. This policy 
is currently under review and may be amended. Limited 
aeration was allowed for VOC contaminated soil prior to 
landfill disposal. 



I • 

POSSIBLE ROUTES FOR CONTAMINATION 

There is no documentation of groundwater contamination on 
the site. PAHs, the most common contaminant on-sitet are not 
highly volatile, nor are they highly soluble in water. ; 
Therefore, the contaminants present are not likely to 
migrate far from their location of deposition. It is 
possible that limited dispersion of the contamination via 
windblown soil, or erosion due to surface water run-off may 
occur. 

POSSIBLE AFFECTED POPULATIONS, RESOURCES 

There are no municipal or private drinking water supplies in 
the vicinity of South Station. The City of Boston is 
provided water from the Quabbin Reservoir, located in 
west-central Massachusetts and under the jurisdiction of the 
Massachusetts Water Resources Authority. Fort Point 
Channel, which flows into Boston Harbor, is located in close 
proximity. However, as mentioned previously, the extent and 
nature of the contamination is such that the only possible 
route of migration to the channel would be via erosion due 
to surface Water run—off or windblown soil. It is unlikely 
that an appreciable amount of contamination from the South 
Station site would reach the channel. 

There is potential for direct human contact for employees at 
the railyard and workers undertaking the excavation and 
removal of contaminated soils. Adequate health and safety 
precautions should be taken by persons coming in contact 
with the contaminated soils. 

CONCLUSIONS/RECOMMENDATIONS 

South Station is an active railroad. Consequently, small 
amounts of contamination related to daily operations of the 
yard are likely to be present in areas of train operation. 
The Department's involvement to date has been limited to 
providing the MBTA direction in the disposal of the oil/PAH 
contaminated soil removed as part of the construction 
project. As the EPA does not regulate oil or oil 
contaminated soil which constitutes the majority of the 
contamination at the South Station site, the writer 
recommends no further action at the subject site is 
warranted Under CERCLA. 
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POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 1 • SITE INFORMATION AND ASSESSMENT 

IDENTIFICATION 
01 tun 07 AM NUMBER 

H. SITE NAME AND LOCATION 
101 ORE NAME AMI '"»*• 

South Station 
[OJCTTY 

Boston 

02 street. route no., or spicstc location oEwmtn 
Summer Street 

04 STAKE 

MA 
OSUPCOOE 06 COUNTY 

Suffolk 
IOTCOUNTY OaCONO 

COOE OUT 

LONQITUOE 

71 04 05 
ho Mucnoitf to snt 

Route 93 to the South Station Exit 

! III. RESPONSIBLE PARTIES 

lOIOMARViMnl 

Mass. Bay Transit Authority 
02 STREET /AM 
10 Park Plaza 

103 COY 04STATEI05 ZIP COO£ 

BnoTnn 
(Or OPERATOR** 

MA I n?nfi 

100 TELEPHONE NUMBER 

*617* 722-5000 
OS STREET I 

10 STATE 11 ZIP CODE 112 TELEPHONE NUMBER 

|( ) 

[TSTYPEOPOWNERSHPioaaaat 

• A. PRIVATE • B. FEDERAL: 

&F.OTHER; Authority of the Commonwealth 
• C. STATE CD.COUNTY 

LZ 0. UNKNOWN r 

• E. MUNICIPAL 

hACnNNErV0PE7UT0RNpTFICAT10N0NfE£T0ta>c>«oeaM ' 
• A. RCRA3O01 OATERECavED:. JL 

MONIM OAT TEAR • B. UNCONTROLLED WASTE STErcncu IM« DATE RECEIVED:. J. £_ 
MONTH OAT TEAM 

DC. NONE 

[ IV. CHARACTERIZATION OF POTENTIAL HAZARD 
[OTONSnENSPECTKM 

• YES OATE. I I 
MONTH OAT TEAR 

BT|Ctaadp3«Q^| 

DA. EPA OB. EPA CONTRACTOR O C. STATE 
• & LOCAL HEALTH OFFICIAL DP. OTHER: ' 

CONTRACTOR NAMEIS): ' 

• 0. OTHER CONTRACTOR 

|02 6nE STATUS IOUM "T ' 

3P A. ACTIVE • B. NACTTVE O C. UNKNOWN 
02 YEARS OP OPERATION 

1/1/1899 1 present 
BWMTVtAR BCHIT1M 

• UNKNOWN 

[ 04 GCSGOTTCN OF SJBSTANCES POSSSLV PRESENT. KHOWN.OR ALLEGED 

Sampling and analysis of on—site soil revealed the presence of polynuclear aromatic 
hydrocarbons,(PAHs), oil and grease, and volatile organic compounds 

I OS OESCRyTON OF POTENTIAL HAZARD TO ENVIRONMENT ANOADR POPULATION 

State involvement was the result of excavation of corttaminat ed soils uring on-site 
construction. DEQE was to determine ultimate ha ndling and disposal requirements. 

V. PRIORITY ASSESSMENT 
|OI PROYTYFORMSPECTONiowb. 

9 A *fQH O B .  M E D R I M  41c. low ® D .NO?€ 
ABM., 

IVL MFOWMATKM AVAILABLE FROM 
101 CONTACT"" ' •. 

Stephen Johnson 

02 OF a HpTf OiMMiJi Quality 
Department of Environmental Engineerin 

03 TELEPHONE NUMBER 

51 611 935-2160 
1 PERSON RESPONSBLE FOR ASSESSMENT 

Patricia Rodden 

EPA FORM 20TO-12 |T4 i| 

OSAOENCY 

DEQE 
ooonOANUAnoN 

DHW 
Or TELEPHONE NUMBER 

,617, 935-2160 
OS DATE 

19 r 1 r »7 
MO*v* oat nw 



U. WASTE STATES. QUANTITIES. AND CHARACTERISTICS 

POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 
PART 2 - WASTE INFORMATION 

L IDENTIFICATION 
0181X11 02 BITE NUMBER 

I 01 PHVSCAL STATES ICMC.MM 

O A 
Q B POWDER. FM(S 
OC SLUOGE 

O E SLURRY 
LF UOUIO 
C 0 OAS 

OD OTHER 
Hon 

I m. WASTE TYPE 
CATEGORY 

SLU 

OLW 

SOL 

PSD 

OCC 

IOC 

ACS 

BAS 

MES 

02 WASTE QUANTITY AT 8TE 

TONS , 

CUBIC TAROS , 

NO OF DRUMS. 

03 WASTE CHARACTERSTCS iCNc. «• 

C A TOXIC 
C B CORROSIVE 
O C RADIOACTIVE 
C 0 PERSISTENT 

L' E SOLUBLE 
C f MFECTIOUS 
OS FLAMMABLE 
L H CNIIABLE 

C. • WOHLY VOLATILE 
C J EXPLOSIVE 
C' R REACTIVE 
L I MCOMPAIIBLE 
U M NOT APPLICABLE 

SUBSTANCE NAME 

SLUOGF 

OILY WASTE 

SOLVENTS 

PESTICIOES 

OTHER ORGANIC CHEMICALS 

INORGANIC CHEMICALS 

ACIDS 

BASES 

HEAVY METALS 

f iy. HAZARDOUS SUBSTANCES ,s~ 

01 QROSS AMOUNT |o2 UNIT OF MEASURE 

101 CATEGORY 

03COMUENTS 

02 SUBSTANCE NAME 

Inated soi 

01 FEEOSTOCKNAAIE 

V. FEEDSTOCKS .m.-

CATEOORV 

FDS 

FDS 

FDS 
F0$ 

Vt SOURCES OF INFORMATION ie» 

03 CAS NUMBER 04 STORAGE/DISPOSAL METHOO OS CONCENTRATION 06 MEASURE OF 
CONCSMTTUnON 

02 CAS NUMBER CATEOORY 

FDS 

FOS 

FDS 

FDS 

DEQE Files, Northeast Regional Office, Woburn Mass. 

3 im Wright, MBTA Boston phone (617) 722-3360 

CPA FORM 3020'13 |f-BI| 



£EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PRELIMINARY ASSESSMENT 
PAtrrS-OESCRIPTION Of HAZARDOUS CONDITIONS AND INCIDENTS 

L DENTVICATON 
01 STATE 07 AM NUMBER 

X HAZARDOUS CONDITIONS AND INCIDENTS 
01 • A GROUNDWATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED . 

07 0 OBSERVED (OATE. 
04 NARRATIVE DESCRIPTION 

• POTENTIAL • ALLEGED 

OT O B. SURFACE WATER CONTAMINATION " 02 0 OBSERVED (DATE. | Q POTENTIAL 0 ALLEGED 
03 POPULATION POTENTIALLY AFFECTED ________ 04 NARRATIVE DESCRIPTION 

01 Q C. CONTAMINATION OF AIR 02 C ORSFBVPniPATF | O POTENTIAL C ALLEGED 
03 POPULATION POTENTIALLY AFFECTED. ' 04 NARRATIVE DESCRIPTION 

01 O 0. FIRE'EXPLOSIVE CONDITIONS 02 C OBSERVED (DATE. ________) D POTENTIAL • ALLEGED 
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION 

01 • E DIRECT CONTACT 02 • OBSERVED IDATF .. -.7. : . i Q POTENTIAL • ALLEGED 
03 POPULATION POTENTIALLY AFFECTED.-04 NARRATIVE DESCRIPTION 

01 8 P. CONTMiaHTIQM OF SOB. Q2(3tOBSEHVEBIDATE I O POTENTIAL Q ALLEGED 
03 AREA POTENTIALLY-AFFECTED: • - 04 NARRATIVE OESCRIPTION 

Soil samp, .lag and analysis has documented the presence of VOGs arid PAHs. 

01 C G DRINKING WATER CONTAMINATION 02 O OBSERVED (DATE; 1 Q POTENTIAL Q ALLEGED 
A3 POPULATION POTFMTIAILV AFFFCTgn- 04 NARRATIVE DESCRIPTION 

01 WORKER EXPOSURE-HAJHY 02 • OBSERVED IOATE i B POTENTIAL n AI • cnen 
03 WORKERS POTENTIALLY AFFECTED: • 04 NARRATIVE DESCRIPTION 

There is a chance of direct human contact with the contaminated soij. for person! 
wo rking at the railyard-. 

01 Ol POPULATION EXPOSURE/MJURV 02 0 OBSERVED (DATE ______ I O POTENTIAL • ALLEGED 
03 POPULATION POTENTIALLY AFFECTED: • 04 NARRATIVE DESCRIPTION 

EPAFOW3QtOI2|7-41) 



POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 3 •DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 

L EENTTF (CATION 
01 STATE 02 STTE MLAOEfl 

L HAZARDOUS CONDITIONS AND MCIOENTS 
01 • J. DAMAQE TO FLORA 
04 NARRATIVE DESCRIPTION 

02 0 OBSERVED JOATE. .1 • POTENTIAL • ALLEGED 

01 • K. DAMAQE TO FAUNA 
04 NARRATIVE DESCRIPTION » 

02 • OBSERVED (OATE.. .) • POTENTIAL • ALLEGED 

01 O L CONT AM NATION OF FOOD CHAIN 
04 NARRATIVE DESCRIPTION 

02• OBSERVED (DATE.. .) • POTENTIAL O ALLEGED 

01 • M. UNSTABLE CONTAINMENT OF WASTES 

03 POPULATION POTENTIALLY AFFECTED:. 

02 0 OBSERVED (DATE: .) • POTENTIAL • ALLEGED 

04 NARRATIVE DESCRIPTION 

01 • N. DAMAGE TO OfFSfTE PROPERTY 
04 NARRATIVE DESCRPTION 

02 • OBSERVED (DATE:. .) • POTENTIAL • ALLEGED 

01 • O. CONTAMINATION OF SEWERS, STORM DRAMS. WWTP» 02 • OBSERVED (DATE: 
04 NARRATIVE OESCHPTION 

.) • POTENTIAL • ALLEGED 

01 • P. LLEGAL/UNAUTHOfllZED DUMPING 
04 NARRATIVE DESCRIPTION 

02 Q OBSERVED (DATE.. .) O POTENTIAL C ALLEGED 

05 0ESCRPT10N OF ANY OTHER KNOWN. POTENTIAL; OR ALLEGED HAZARDS 

There is no documentation on file to indicate the site is impacting any of the 
above. 

9. TOTAL POPULATION POTENTIALLY AFFECTED: . 
IV. COMMENTS 

V. SOURCES OF MF0RMAT10N 

DEQE files, Northeast Regional Office, Woburn Mass. 

EPA FOFM 207» H (2-411 
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S. RUSSELL SYLVA 
Commissioner 
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2$CLI&UI, - <jVcw//iecLil 0ier 

S {̂oamsrixu-i/uw.cUt/i, S&esute-

vxxrv, *s/&zx±cic/uciti££j, O/SO / 

• Mr. Stephen J. Barlow 
J.F. White Co. 
P.O. Box 240 
Newtonville, MA 02160 

zccuzsb </ 

April 16, 1985 

I 

received: 

APR 1 7 JS85 • 

J, E. WHITE. 

Dear Mr. Barlow: 

As per your letter of April 4, 1985, it is the Department's position that 
all surplus excavation material to be disposed of from the South Station 
construction project is to be classified as solid waste and removed to an 
approved sanitary landfill due to residual PAH contamination and the suspect nature 
of the site. Such, disposal shall be in conformance with the stipulations of our 
previous correspondence regarding notification of local Boards of Health. 

RJC/ae 

Very truly yours, 

T 

Richard J. Chalpin 
Acting Regional 
Environmental Engineer 

/ 

cc: Peter McNulty, M3xA 
Assistant .Director of Construction 
10 Park Plaza 
Boston, MA 02116 



GEOTECHN1 GAL ENGINEERS INC. 
1017 MAIN STREET • WINCHESTER .  MASSACHUSETTS OlSSC .617) 729-1625 

PRINCIPALS 
PON*t5 C.H»OSCH,rCL3 

STCVC PO'JUCS 
OANlCt P VA OAtr* 

BlCHAOO f "OnCQCH 
, CON2AI.O CASTRO 

September 19, 1984 
Project 84291 

Mr. Steve Barlow 
J.F. White Contracting Co. 
One Gateway Center 
Newton, MA 02158 

Subject: Base/Neutral Compounds in Soil 
Samples Collected at South Station 
Intermodal Transportation Center 

-Dear Steve: 

Please find attached a sketch of the South Station 
Trackyard, showing the approximate locations of test borings 
advanced to obtain soil for chemical analysis. 

Soil obtained from each boring was analyzed for priority 
pollutant volatile organic compounds, acid organic compounds, 
base/neutral compounds, pesticides, herbicides & PCB's". In 
addition, samples were analyzed using the E? Toxicity method 
to evaluate metal concentration in leachate which could be 
generated by soil at South Station. 

Laboratory analysis of the soil reveals that all samples 
are free of any priority pollutant compounds except 
base/neutral compounds. 

The total concentration (in parts per million [pom]) of 
Base/Neutral Compounds in each sample is as follows: 

B—1 
B-2-
B-3 
B—4 
B-5 
B-6 
B-7" 
3-3 
3— 9' 

Track 7 

Track 11 

Trac.< i 



Mr. St eve.B a rlow September 19, 1934 Page 2 

Base/Neiitral compounds include a group o£ chemicals 
referred to as polynuclear aromatic hydrocarbons (PAH's).( 
These compounds are present in the by-products of fossil fuel 
combustion and may comprise up to 10% of diesel fuel or other 
petroleum distillates. The greatest concentration of PAH's 
was detected in samples obtained near the bumper of the tracks 
sampled (samples B-l, B-4, ana B-7) . This is probably the 
result of runoff or leaks of fuel from locomotives which idle 
near the bumper. 

If you have any additional questions regarding the ana­
lytical data collected by GEI, please do not hesitate to call. 

Very truly yours. 

GEOTECHNICAL ENGINEERS INC. 

~7'YLu.S CCO c 

Richard F. Murdock, P.ETT 
Principal 

MMH/RFM/aim 
attachment 
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Sep camber 10, 1934 

Mr. Stephen J. Barlow 
J.F. White Contracting Company 
One Gateway Center 
Newton Center 
Newton, MA 02160 

Dear Mr. Barlow: 

RE: MBTA South Station 
Project Soil Classification and. 
Aeration Approval 

I Nave reviewed the most recent submittals from you and your consultants, 

the Soat^Station^prtfject?C* anal-/SeS °f a Se"nd rddnd of samples from 

the ana^yJtical data collected supports the decision that soil leaving 
' J Station containing residual concentrations of polynuclear aromatic hvdro-
^ I 11137 ^lassified as s°lid waste. In addition soils from South 

^ Station which contain less than 10 ppm of Volatile Organics may be classified as 
solid waste. Proper disposal options for these soils include: 

1. D.ia?°sal of a site specifically established for this solid waste 
wnich has beeh assigned pursuant to M.G.L. Chapter 111, Section 

and approved by the Department in accordance with 3T0 CR 
1..00. The "Regulations for the Disposal of Solid Wastes*bv *~ 
Sanitary Landfill". ' 

Disposal at an existing approved landfill under the conditions 
that the material is used as a daily cover material in an area 
that will again be covered the next day during the normal 
operation of the landfill. Due to these handling racuira-
mencs, the material is subject to 310 CMR 19.16 of the "Re­
gulations for Disposal of Solid Waste by Sanitary Landfill". 
Such special disposal requires the permission of the local 
assigning agency which is usually the Board of Health of the 
community Where the disposal is to occur. 

Incorporation in the proper closure of an existing acoroved 
lane.til ̂under the conditions that it is covered with"-a 
proper final cover as.prescribed in a DECS acoroved closure 
pxan. 



'Mr. Stephen J. Barlow 
September 10, 1984 
Page 2. 

In addition, I. concur with Che proposal to aerate soils at South Station which 
exhibit Volatile Organic Carbon concentrations becween 10 and 100 ppm. The re­
novation area must be monitored a suitable distance downwind to ensure chat ambient 
air quality is not adversely impacted by this operation. 

Please call if you have any questions. 

fery truly yours, 

i*L> 
Richard J. Onalpin j 
Acting Regional Environmental Engineer 

RJC/gg .• 

cc: Dr. Helina Brown 
DEQE 
One Winter St. 
Boston, HA 02108 
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Mr. Steve Barlow 
J.F. White Contracting Co. 
One Gateway Center 
Newton, MA 02158 

Dear Steve: 

Please find attached the results of chemical analysis of 
six surficial soil samples collected at the South Station 
Intermodal Transportation Center excavation site on September 
24, 1984. The approximate location of each soil sample 
collected by Geotechnical Engineers Inc. (GEI) is shown in 
figure 1. 

Soil samples were analyzed for US EPA Priority 
Pollutant Base/Neutral Organic Compounds by ERCO Inc. in 
Cambridge, Massachusetts. All samples were determined to 
contain measurable concentrations of various Base/Neutral 
Compounds. 

All concentrations were reported by ERCO to be less than 
the average reporting limit (the smallest concentration which 
can be quantified) which varied for each sample. Table 1 
summarizes the reporting limit for each sample, the 
Base/Neutral Compounds detected, and the maximum concentration 
of Base/Neutral Compounds which could be present. 

The greatest concentration of Base/Neutral Compounds were 
detected in sample #1, at 1,350 parts per million (pern). This 
concentration, although high, is less than the concentration 
of Base/Neutral Compounds which is expected tc be present in 
soil saturated with 3% diesel fuel. "(DEQE currently permits 
soil contaminated with up to 3% petroleum fuel products to be 
Used as daily cover on state approved landfills.) 

In previous sampling rounds at South Station, soil 
collected in areas proximate to the Station and rail bumpers,, 
where trains idle, exhibited the greatest concentrations of 
Base/Neutral Compounds. Concentrations cf Base.-Neutral Com­
pounds generally decrease to the south of the head house. 

October 19, 1984 

Project 84291 R E C E I V E D  

OCT 2 0 19S4 

J. F. WHITE 



Mr. Steve' Barlow - 2 - October 19, 1934 

Concentration of Base/Neutral Compounds in soil collected 
on September 9, 1984 by GEI are greater than concentrations 
detected in samples collected previously. This is probably 
because soil samples described here represent conditions in 
surficial soil, which is most likely to be contaminated with 
petroleum fuel products. (Surficial soil will act in part as 
an adsorbent to fuels spilled in the ground surface.) In 
general, total concentrations of Base/Neutral Compounds should 
decrease with depth. 

If you have any questions regarding the soil analysis 
data presented in this letter, please do not hesitate to call. 

Very truly yours, 

GEOTECHNICAL ENGINEERS INC 

Richard F. Murdock, P.E. 
Principal 

MMH/RFM/alm 
attachments 

i 



TABLE 1 

SUMMARY OF BASE/NEUTRAL ORGANIC ANALYSIS 
SOIL SAMPLES COLLECTED AT 
SOUTH STATION INTERMODAL 
TRANSPORTATION CENTER, 
BOSTON, MASSACHUSETTS 

September 24, 1934 

Maximum Possible 
Concentration 

Reporting Base/Neutral (in pom) of Base/ 
Sample # Limit (pob) Compounds Detected Neutral Compounds 

1 270,000 Fluoranthene 1,350 pom 
bis (2-ethylhexyl)-
pthalate 

di-n-butyl phthalate 
di-n-octyl phthalate 
pyrene 

2 100,000 Fluoranthene 200 pom 
pyrene 

3 290,000 Fluoranthene 870 ppm 
phenanthrene 
pyrene 

i ' ' 
4 47,000 Fluoranthene 376 ppm 

benzo(a) anthracene 
benzo(a) pyrene 
benzo(k) fluoranthene 
chrysene 
benzo(ghi) perylene 
phenanthrene 
pyrene 

5 180,000 Fluoranthene 540 ppm 
phenanthrene 
pyrene 

6 25,000 Fluoranthene 250 ppm 
benzo(a) anthracene 
benzo(a) pyrene 
benzo(k) fluoranthene 
chrysene 
anthracene 
benzo(ghi) perylene 
phenanthene 
inceno (1,2,3—cd)-
pvrene 

NOTES: 
s 

Soils analysis performed by ERCO Inc., Cambridge, Mass. 
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CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

GEI 
Samole #1 

13-7711 BN 
9/21/84 

10/10/84 
uo/kq(pob) 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

BASE/NEUTRAL COMPOUNDS 

IB acepaphthene ND 61B 
5B benzidine ND 62B 

8B 1,2,4-trichlorobenzene ND 63B 
9B hexachlorobenzene NO 66B 
12B hexaehloroethane ND 67B 

188 bis(2-chloroethyl)ether ND 68B 
2QB 2-chloronaphthalene ND 698 

258 1,2-dichlorobenzene ND 70B 
263 1,3-dichlorobenzene ND 71B 
27B 1,4-dichlorobenzene ND 72B 
28B 3,3-dichlorobenzidine ND 738 
353 2,4-dinitrotoluene ND 743 
363 2,6-dinitrotoluene ND 753 
37B 1,2-diphenylhydrazine ND 763 
393 fiuoranthene —•?.—-• * 773 

"408 4-ch1 or0phenyl phenyl ether ND 788 
413 4/bromophenyl phenyl ether ND 793 

423 b i s (2-chl oro i sopropy1) ether ND 80B 
438 bi s(2-chloroethoxy)methane ND 81B 

52B hexachlorobutadiene ND 823 

538 hexachlorocyclopentadiene ND 838 

54B isophorone ND 84B 
553 naphthalene ND 1293 
563 nitrobenzene ND 

N-riitrosodimethyl amine 
N-nitrosodiphenyl amine 
N-nitrosodi-n-propyl amine 

bis(2-ethylhexyl)phthalate 
butyl benzyl phthalate 

di-n-butyl phthalate —---
di^n-octyl phthalate 

diethyl phthalate 
dimethyl phthalate 
benzo(a)anthracene 
benzo(a)pyrene 
3,4-be.nzof 1 uoranthene 
benzo(k)fiuoranthene 
chrysene 
acanaphthylene 

anthracene 
benzo(ghi)perylene 
fluorene 

pnenanthrene 

dibenzo(a,h)anthracene 
indeno(l,2,3-cd)pyrene 

pyrene 

2,3,7,8-tetrachlorcdioe.nzo-
p-dioxin 

ND 
NO 
ND 

ND 
* 
it 

ND 
ND 
ND 

NO 

ND 
ND 
NO 

NO 

NO 
NO 
ND 

ND 

ND 
ND 
*• 

ND 

ND = None detected. 

NA = Not applicable. 

Below reporting limit of 270,000 ppb. 

ai-Reported by: 

Checked Lv: /Tt/ji 



CLIENT GEI ERCO / ENERGY RESOURCES CO. INC 
CLIENT ID Samole #2 

SAMPLE RECEIVED 9/21/84 

ANALYSIS COMPLETED 10/9/84 BASE/NE'JTRAL COMPOUNDS 
RESULTS IN ua/ko(pDb) . / '  ..... 

18 acenaphthene ND 618 N-nitrosodimethyl amine NO 

53 benzidine ND 62B N-nitrosodiphenylamine ND 
88 1,2,4-trichlorobenzene ND 638 N-nitrosodi-n-propylamine ND 
9B hexachlorobenzene ND 668 bis(2-ethylhexyl)phthalate NO 
12B hexachloroethane NO 67B butyl benzyl phthalate ND 
188 bis(2-chloroethyl)ether ND 688 di-n-butyl phthalate ND 
20B 2-chlpronaphthalene ND 69B di-n-octyl phthalate NO 
258 1,2-dichlorabenzene ND 70B diethyl phthalate ND 
268 1,3-dichlorobenzene ND 71B dimethyl phthalate ND 
27B 1,4-dichlorobenzene ND 72B** benzo(a)anthracene ND 
28B 3,3-dichlorobenzidine ND 73B benzo(a)pyrene ND 
358 2,4-dinitrotol uene ND 748 3,4-benzofluoranthene ND 

363 2,6-dinitrotoluene - ND 75B benzo(k)fluoranthene ND 
378 1,2-diphenylhydrazine ND 763 chrysene ND 

393 fluoranthene — * 77B acenaphthylene ND 
40B 4-chlorophenyl phenyl ether ND 78B anthracene ND 

418 4/bromophenyl phenyl ether ND 79B benzo(ghi)perylene ND 
42B bis(2-chloroisoprQpyl)ether ND 808 fluorene ND 

43B bis(2-chloroethoxy)methane ND 81B phenanthrene ND 

52B hexachlgrobutadiene ND 828 dibenzo( a,h) anthracene ND 

538 hexachlorocyclopentadiene ND 838 indeno(l f2,3-cd)pyrene ND 
54B isophorone ND 848 pyrene —— * 

553 naphthalene ND 1298 2,3,7,8-tetrachlorcdibenzo-
568 nitrobenzene ND p-dioxin ND 

ND = None detected above the averaae Reported by: AT 
reporting limit of 100,000 ppb. Checked by: ,;tA/2, 

NA - Not applicable. 

irace concentrations detected below 
the average reporting limit. 



GEI ERCO / ENERGY RESOURCES CO. INC. 
Sample #3 

13-7713 ._ , . ORGANIC PRIORITY POLLUTANT ANALYSIS 
9/21/34 

10/9/84 . . BASE/NEUTRAL COMPOUNDS 
ua/kq(ppb) ' 

IB acenaphthene ND 6TB N-nitrosodimethylamine ND 
53 benzidine ND 62B N-nitrosodiphenylamine NO 
83 1,2,4-trichlorobenzene ND 63B N-nitrosodi-n-propylamine NO 

9B hexachlorobenzene ND 66B bis(2-ethylhexyl)phthalate ND 
128 hexachloroethane ND 67B butyl benzyl phthalate ND 

1 SB bis(2-chloroethy1)ether ND 63B di-n-butyl phthalate ND 
208 2-chloronaphthalene NO 69B di-n-octyl phthalate ND 

25B 1,2-dichlorobenzene ND 708 diethyl phthalate ND 
26B 1,3-dichlorobenzene ND 71B dimethyl phthalate ~ ND 
27B 1,4-dichlorobenzene NO 72B" benzo(a) anthracene ND 
28B 3,3-dichlorobenzidine ND 738 benzo(a)pyrehe ND 

353 2,4-dinitrotoluene ND 74B 3,4-benzcflucranthene ND 

36B 2,6-dinitrotoluene ND 753 benzo(k)fluoranthene NO 
373 1,2^diphenylhydrazine ND 763 chrysene ND 
393 fluoranthene — * 77B acenapnthylene ND 
40B 4-chlorophenyl phenyl ether ND 78B anthracene ND 

41B 4/bromophenyl phenyl ether ND 79B benzo(ghi)perylene ND 
423 bis(2-chloroisopropyl)ether ND 80B fluorene NO 
438 bis(2-chloroethoxy)methane ND 8TB phenanthrene * 

52B hexachlorobutadiene ND 82B dibenzo( a,h) anthracene ND 

538 hexachlorocyclopentadiene ND 83B indeno(l,2,3-cd)pyrene ND 
548 isophorone ND 848 pyrene — — * 

5s3 naphthalene ND 129B 2,3,7,8-tetrachlorodibenzo-
563 nitrobenzene ND p-dioxin ND 

ND = None detected above the average Resorted by: 
reporting limit of 290,000 ppb. Checked by: 

NA = Not applicable. 

*Trace concentrations detected below 
the average reporting limit. 

CLIENT 

CLIENT ID 
ERCO ID 

SAMPLE RECEIVED 
ANALYSIS COMPLETED 

RESULTS IN 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 

GEI 
Samole #4 
13-7714 
9/21/84 
10/10/84 

RESULTS IN ua/ko(ppb) 

ERCO I ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

BASE/NEUTRAL COMPOUNOS 

IB acenaphthene 
5B benzidine 

8B 1,2,4-trichlorobenzene 
9B hexaehlOrobenzene 

-12B---hex.achloroet.hane 

18B bis(2-chloroethyl)ether 

20B 2-chloronaphthalene 
25B 1,2 -dichlorobenzene 
26B 1,3-dichlorobenzene 
27B 1,4-dichlorobenzene 

28B 3,3-dichlorobenzidine 
353 2,4-dinitrotoluene 
36B 2,6-dinitrotoluene 
37B 1,2-diphenyl hydrazine 
39B fluoranthene 

40B 4-chlorophenyl phenyl ether 
41B 4/bromophenyl phenyl ether 

42B bis(2-chlqroisopropyl)ether 

43B bis(2-chloroethoxy)methane 
52B hexachlorobutadiene 

53B hexachlorocyclopentadiene 
54B isophorone 

55B naphthalene 

55B nitrobenzene 

ND 61B N-nitrosodimethylamine 
ND 62B N-nitrosodiphenylamine 

ND 63B N-nitrosodi-n-propylamine 
ND 66B bis(2-ethylhexyl)phthalate 
ND 67B butyl benzyl pnthalate 
ND 68B di-n-butyl pnthalate 

ND 69B di-n-octyl phthalate 
ND 70B diethyl phthalate 
ND 71B dimethyl phthalate 
ND 72B benzo(a)anthracene 
ND 73B benzo(a)pyre.ne 
ND 74B 3,4-benzofluoranthene 
ND 75B benzo(k)fluoranthene 
ND 763 chrysene 

* 77B acenaphthylene 
ND 78B anthracene 

ND 79B benzo(ghi)?erylerie 
ND 80B fluorene 

ND 81B phenanthre.ne 

ND 82B dibenzo(a,h)anthracene 

ND 83B indeno(l,2,3-cd)pyrene 
ND 84B pyrene 

ND 129B 2,3,7,8-tetrachlorodibenzo 
ND p-dioxin 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
-* 
• 

(a)* 

* 

ND 
ND 

ND 

ND 

ND 

ND 

ND = None detected above the average 
reporting limit of 47,000 ppb. 

NA « Not applicable. 

Trace concentrations detected below 
the average reporting limit. 

Reported by: fir 
Checked by: / " 

(a) coelute 



CLIENT 
CLIENT ID 

ERCO ID 

SAMPLE RECEIVED 
ANALYSIS COMPLETED 

GEI 
Sample #5 

13-7715 

9/21/84 
10/9/84 

RESULTS IN ua/kg(ppb) 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

BASE/NEUTRAL COMPOUNDS 

IB acenaphthene 
5B benzidine 

8B 1,2,4-trichlorobenzene 
9B hexachlorobenzene 
12B hexachloroethane 
18B bis(2-chloroethyl)ether 

20B 2-chloronaphthalene 
2SB 1,2-dichlorobenzene 

263 1,3-dichlorobenzene 
27B 1,4-dichlorobenzene 
283 3,3-dichlorobenzidine 

353 2,4-dinitrotoluene 
363 2,6-dinitrotoluene 
37B 1,2-diphenylhydrazine 
39B fluoranthene 

'408 4-chlorophenyl phenyl ether 

41B 4/bromophenyl phenyl ether 

42B bis(2-chloroisopropyl)ether 
43B bis(2-chloroethoxy)methane 

52B hexachlorobutadiene 
53B hexachlorocyclopentadiene 
54B isophorone 

553 naphthalene 

563 nitrobenzene 

ND 
ND 

ND 
ND 
NO 
ND 
NO 
NO 

ND 

ND 
ND 

NO 

ND 
ND 
• 

ND 

NO 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

616 

62B 

63 B 
66B 
67 B 
688 

69 B 
70B 
71B" 
72B 
73 B 

74B 

753 
763 
77B 

78 B 

79B 

80S 
81B 

82 B 
83 B 
848 
129B 

N-nitrosodimethylamine 
N-nitrosodiphenyl ami ne 
N-nitrosodi-n-propylamine 
bis(2-ethylhexyl)phthalata 
butyl benzyl phthalate 
di-n-butyl phthalate 
di-n-octyl phthalate 
diethyl phthalate 

dimethyl phthalate 
benzo(a)anthracene 
benzo(a)pyrene 

3,4-benzofluoranthene 

benzo(k)fluoranthene 
chrysene 
acenapnthylene 

anthracene 

benzo(ghi)perylene 

fluorene 
phenanthrene 
dibenzo( a,h) anthracene 
indeno(l,2,3-cd)pyrene 

pyrene — 

2,3,7,8-tetrachlorcdibenzO" 
p-dioxin 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 

NO 

ND 

ND 
* 

ND 
ND 
* 

ND 

ND = None detected above the average 
reporting limit of 180,000 ppb. 

NA = Not applicable. 
Trace concentrations detected below 

Reported by: 
Checked by: 'i.k 

the average reporting lirni' 



CLIENT GEI E*co I ENERGY RESOURCES CO. INC. 
CLIENT ID Sample #6 . 

ERCO ID 13-7716 _ ORGANIC PRIORITY POLLUTANT ANALYSIS 

SAMPLE RECEIVED 9/21/84 
ANALYSIS COMPLETED 10/11/84 BASE/NEUTRAL COMPOUNDS 

RESULTS IN ua/ka(pob) 

IB acenaphthene ND 61B 

5B benzidine ND 62B 
8B 1,2,4-trichlorpbenzene ND 63B 
9B hexachlorobenzene ND 66B 
12B hexachloroethane ND 67B 
18B bis(2-chloroethyl)ether ND 68B 
20B 2-chlorenaphthalene ND 69B 

25B 1,2-dichlorobenzene ND 70B 
268 1,3-dichlorobenzene ND 71B . 

27B 1,4-dichlorobenzene ND 72B 
28B 3,3->dich1orobenzidine ND 73B 
35B 2,4-dinitrotoluene ND 74B 
363 2,6-dinitrotoluene ND 753 

- 37B -1,2-s-diphenylhydrazine ND 763 

39B fluoranthene * 77B 
40B 4-chlorophenyl phenyl ether ND 78B 
41B 4/bromophenyl phenyl ether ND 79B 

42B bis(2-chloroisopropyl)ether ND 8QB 
43B bi s(2-ch1orpethoxy)methane ND 81B 
523 hexachlorebutadiene ND 82B 

53B hexachlorocyclopentadiene ND 83B 

54B isophorone ND 848 

553 naphthalene ND 129B 
568 nitrobenzene ND 

N-nitrosodimethylamine ND 

N-nitresodiphenyl amine ND 
N-nitrosodi-n-propylamine ND 
bis(2-ethylhexy1)phthalate ND 

butyl benzyl phthalate ND 
di-n-butyl phthalate ND 
di-n-octyl phthalate ND 

diethyl phthalate ND 
dimethyl phthalate ND 

benzo(a)anthracene —— * 
benzo(a)pyrene — * 
3,4-benzof1uoranthene 
benzo(k)fluoranthene 

chrysene — * 
acenaphthylene ND. 
anthracene * 
benzo(ghi)pery1ene * 

fluorene ND 

phenanthrene — * 
dibenzo(a,h)anthracene ND 

1ndeno(l,2,3-cd)pyrene * 

pyrene — 
2,3,7,8-tetrachlorodibenzo-
p-dioxin 

(a), 

ND 

ND = None detected above the average' 
reporting limit of 25,000 ppb. 

NA = Not applicable. 

*Traca Concentrations detected below 
the average reporting limit. 

Reported by: . .fir 
Checked by: a 

(a) cceluta 





GEOTECHNICAL ENGINEERS INC. 
IOI7 MAIN STREET • WINCHESTER - MASSACHUSETTS OIQ9Q '617! 729-1625 

P.BtNCIPAlS 
PONACO C.HtR5CHPti.a 

STEVE J. POULOS 
OANtCU p LA CATrA 

PICMAOO r MUROOCX 
CONXACO CASTBO 

August 30, 1984 
Project 84291 

CD 

Mr. Steve Barlow 
J.F. White Contracting Co. 
One Gateway Center 
Newton, MA 02158 

Dear Steve: 

Please find attached the results of the chemical analysis 
of 9 granular fill samples obtained at the South Station 
Intermodal Transportation. Laboratory results indicate that 
granular fill samples from the trackyard are free of USEPA 
priority pollutant volatile organic compounds, PCB's and 
pesticides. A trace of phenol (an acid organic extractable 
compound) was detected in one soil sample. Metal con­
centrations in leachate from the granular fill did not exceed 
the maximum contaminant levels specified by EPA. 

Base/Neutral Extractable Compounds, most of which belong 
to a class of hydrocarbons referee to as Polynuclear Aromatic 
Hydrocarbons (PAH's) were detected in all granular fill samples 
collected b.^ Gel. Concentrations of Base/Neutral Compounds, 
including PAH's ranged between 1.03 to 229.47 ug/g. (parts per 
million, (ppm). Only 3 samples contained greater than 100 DDm 
PAH's. *-

Pursuant to our discussion on August 23, regarding the 
renovation of VOC contaminated soil, the following amendment 
will be made to the Environmental Monitoring Program: 

Page 6, Paragraph II, Item 5: shall read 

Soil samples exhibiting VOC headsbace concentrations bet­
ween 10 and 100 ppm will be renovated on site and removed to a 
DEQE approved disposal site or used in on—site enbankments at 
the discretion of the contractor. Renovation of contaminated 
sof?"s will entail spreading and aeration, until representative 
soiA samples exhibit less than 10 pom heacscace concencrac; on 
of VCC's. 



• • 
• • 

Mr. Steve Barlow August 30, 1984 Pag 

Renovation will be conducted in areas isolated from 
people and adjacent dwellings. 

Very truly yours, 

GEOTECHNICAL ENGINEERS INC 

Margret W. Haniey 
Geologist (J 

Richard F. Murdock 
Principal 

MMH/RFM/aim 
attachments 



ft 9 

Camoridge Analytical Associates 
1106 Commonwealth Avenue / Boston, Massachusetts 02215 / (517) 232-2207 

FORMAL REPORT OF ANALYSIS 

PREPARED FOR: Geotechnical Engineers 
• 1017 Main Street 
• Winchester, MA 01890 

Attn: Margaret Hanley 

CUSTOMER ORDER NUMBER: 84291 

CAMBRIDGE ANALYTICAL ASSOCIATES, INC. 

REPORT NUMBER: 84-899 

DATE PREPARED; August 9, 1984 

PREPARED BY: Keith A. Hausknecn: 
David L. Fiest 



fx tJX -i 
1 ,T\T.r! 

• I • 

Cambridge Analytical Associates 

TABLE OF CONTENTS 

1. INTRODUCTION 

2. ANALYTICAL METHODS 

3. RESULTS 

4• QUALITY ASSURANCE DOCUMENTATTON-

Certification 



l. iMT?.jgucTiori 

This report summarizes results of chemical analyses performed on samples 

received by CAA on July 31, 1984. Analytical methods employed for these 

analyses are described in Section 2 and results are presented in Section 3. 

The last section contains certifications supporting the analytical results. 

2. ANALYTICAL METHODS 

Analytical methods utilized for sample analysis are summarizea in 

Table 1. For analysis of EP toxicity, the sample was extracted according to 

methods specified by EPA (1982a). The leachate was then analyzed for metals 

according to methods of EPA (1979, 1982a). 

3. RESULTS 

Results of EP toxicity analyses are presented in Table 2. Concentrations 

of eight metals do not exceed the MCLs specified by EPA (1982a) and the sample 

is considered to be non-hazardous on the basis of EP toxicity. 



TaDie 1. Summary o" Analytical Methods 

Constituent Method Reference Method Descript ion 

Metals 
Sampie Preparation 
(EP toxicity) Method 1310 (1) 

Sb 
As 
Ba 
Be 
Cd 
.Cr 
Go 
PD 
Hg 
Ni 
Se 
Ag 
T1 
Zn 
V 

Volatile 
Organic 
Compounds 

Semi volatile 
Organics-
Acid Extractables 

Method 204 
Metnod 206 
Method 200 
Method 200 
Method 213 
Method' 200 
Method 200 
Method 239 
Method 245 
Method 200 
Method 270 
Method 200 
Method 279 
Method 200 
Method 200 

(1) 
(1) 
(1) 
(1) 
(1)  
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

.7 (1) 
(1) 
(1) 

.7 (1) 

Method 624 (2) 

Method 8240 (1) 

EP test 

GFAAS 
GFAAS 
ICP 
•I CP 
FA AS 
ICP 
ICP 
FAAS 
Cold-vaoor AAS 
ICP 
GFAAS 
ICP 
GFAAS 
ICP 
ICP 

Purge and trap, gas chromatography/ 
mass spectrometry 

Solvent extraction; capillary gas 
chromatography/mass spectrometry 

Semi volatile 
Organics-
Base/Neutral 
Extractables 

Method 8240 (1) 

Pesticides (PCBs) Method 608 (3) 

Solvent extraction; capillary gas 
chromatography/mass spectrometry 

Solvent extraction; gas 
chromatography 

(1)U.S. EPA. 1932a. Test Methods for Evaluating Solid Wasta-
Phvsical/Chemical Methods. SW-846. Office of Solid Waste, and Emergency 
Response, U.S. EPA, Washington, D.C. 

(2)U.S. EPA. 1979. Methods, for.Chemical Analysis' of 'Water anc Wastes. EP-. 
5CG/--79-JZJ (Revi sec, Merer. 19d2). EPA/EMSL, Cincinnati,' Chic." 

(2)U.S. EPA. 1932b. Methods for Organic Chemical Ara'vsls of '••>,plc;ba'. a.-.c 
Incust.—: a, •••lastev/ater. EPA 600/4-62--Us./. EP.H/E.V:S_, ~C« ncisinati, Ohio. 

GFAAS - Graphite, furnace acsorntion spectrophotometry 
FAAS - Flame atomic absorption ^pectrop'ncometrv 
fro _ mcuct: ve : v co ioiec 



Table 2. Results of EP Toxicity Analyses 

, Client iU: Ml M2 M3 M4 MS 
Constituent MCL CAA 10: 8405149 8405150 8405151 8405152 M405I5J 

Sb (my/I) — 0.006; 0.007® <0.005 <0.005 <0.005 <0.005 

As (my/I) 5.0 <0.05; <0.05® <0.05 <0.05 <0.05 <0.05 

Ba (my/1) 100 0.07; 0.09® 0.04 0.05 0.10 0.06 

8e (my/1) — <0.01; <0.01® <0.01 <0.01 <0.01 <0.01 

CO (my/I) 1.0 <0.05; <0.05a <0.05 <0.05 <0.05 <0.05 

Cr (my/I) 5.0 <0.05; 0.05a <0.05 <0.05 <0.05 <0.05 

Cu (my/I) — <0.01; <0.01a <0.01 <0.01 <0.01 <0.01 

Pb (my/I) 5.0 <0.5; <0.5a <0.5 <0.5 <0.5 <0.5 

My (my/1) 0.2 <0.0005; <0.0005® <0.0005 <0.0005 :0.U005 <0.')<J06 

Mi (my/I) — <0.05; <0.05a <0.05 <0.05 <0.05 <0.05 

Se (my/1) 1.0 <0.005; .<0.005® <0.005 . <0.005 <0.005 <0.005 

Ay (my/I) 5.0 <0^05; <0.05® <0.05 <0.05 <0.05 <0.05 

11 (my/I) — <0.005; <0.005® <0.005 <0.005 <0.005 <0.005 

In (my/I) — 0.11; 0.18® 0,07 0.16 0.40 0.19 

V (my/I) — <0.01; <0.01® <0.01 <0.01 <0,01 <0.01 

aCI'A (1982a) 

b 
duplicate analyses performed. 



Table 2 (cont'd). Results of EP Toxicity Analyses 

Cousti tuent MCLa 
Glient 10: M6 
CAA ID: 0405154 

M7 
8405155 

MO 
840515G 

II') 
0405157 

Sb (my/I) 

As (my/I) 

'3a (my/ I) 

:<e (my/1) 

GU (my/1) 

Cr (my/1) 

:;u (my/ 1) 

Pb (my/I) 

My (my/ 1) 

IIi (my/1) 

Se (my/1) 

Ay (my/I) 

n (my/I) 

•In (my/1) 

V imy/I) 

5.0 

1UU 

l.U 

5.U 

b.U 

U.2 

1.0 

b.U 

U.U2 

<U.U5 ' 

0.22 

<0.01 

<0.U5 

<0.05 

<0.01 

<0.5 

<0.0005 

<0.05 

<0.005 

<0.05 

<0.005 

1.0 

<0.01 

U.UU6 

<0.05 

0.13 

<0.01 

<0.05 

<U .05 

<0.01 

<0.5 

<0.0005 

<U.U5 

<0.005 

<0.05 

<0.005 

0.31 

<0.U1 

<U.UU5 

<0.05 

0.09 

<0.01 

<U.U5 

<U. 05 

<U.U1 

<0.5 

<0.0005 

<0.05 

<0.005 

<0.05 

<0.005 

0.17 

<0.01 

<0.UU5 

<U.U5 

0.12 

<0.01 

<0.0b 

<U.U5 

<0.01 .  

<0.5 

<U.UUU5 

<U.05 

<0.UU5 

<U.05 

<0.005 

0.17 

<U.01 

:PA (1982a) 



* (.Vu'illitlUCli AtlALUllAL ASSUi i/M'tS, I.NC. 

Taolc 3. CoiM:«fltr.ittons or Volatile Orya--; CuatuoooUs (Method Mt') 

; Client: lieotecrimcal Cnyiiiuers Project rio.: d4-<m 

Utfttf Sample* Mecoltftfit: July 31. I >lepurted by: | rt  . 

UuCo; A1141/v i s CwuigleCcd: August 7t ;*ti4 CucCkeU jy 

^ ^ • ' ' •  v o t ? , C  

Sau.ple 10: Composite Composite Composite Composite Composite Composite 
lA,i5,C 2A.J.C JA..i,C 4A,-J ^A li r  #»A -i 

CAA [0: U4U3WU S4US141 ao.lbi4L' U4UaWJ BOuifU a-IUsHs 

(Tv) Acrolein 

{3 v) dcrylonitnle 

(4v) benzene 

(ov) Ceroun tecracnloriile 

(7v) cnlurobenzene 

C.Uv) 1.2-oicnloroetiiene 

(llv) I,1,1,-tricnloroetnane 

I i  2 v) 1,1-oi cnloroetbafie 

(i4v) 1,1,2-tricnloroetnane 

(15v) 1,1,2,2-tecrdcnloroecnane 

«16v) chloroecnane 

(19v) 2-ciiloroetHy Winy I ether 

\23v) Chloroform 

(29v) l.l-dfcnloroecnytcne 

(3Uv) trans-1,2-dfculoroethylene 

v32v) 1,2-*ncnloropropdne 

(o3 v) troils-1,3-0 i en I orcpropene • 

cis-1,o-o i en Ioropropene 

»3dv) ethyioenzene 

(44y) methylene chloride 

(4S») cnloromethdiie 

(4t>v) oromuinecnane 

(4/v) brcmuronii 

(4dv) bromudicnIorunetnoiie 

>4j<; T'.ow.-dcris.-.ioraaetlidne 

(luv) dic.-.lurodi Muurmiiuthdiie 

(sl*i cn I orooioruuujtietnone 

(diet tetrecnlorcetnylere 

,00V; tCiOelie 

'•-/i) icfie 

{ c z  i i  n u t  i cnicr:ac 

3cCu%.wlui» L5:nic 100 
Us 

lJ.S. £*A. Wrt2. .i.-tnuos ror Qr-e-it- :m-ic.il '-.ii - 's r .  .  ,  
-•aste.vdc. r .  ti-A aut!7^^nim: >•'•17:~,'\7 ;r 'vp.v,^ '> j--

; : oils 1 i.'S s -lit *•.. .1. » 
j . j . . .  . . . . . . . . .  *  .  -  ;  • •  J f '  •  ' ! l  •  



CAKUrtlDlit AtM.trSCAI. ASSOi.; WEi, IfiC. 

Tui.Ic j (cui.c'a). Co'icem,-actons ot volatile "•janic lo.im.ou..us iMetiiua .^V1) 

CI lent: GeOCuChmcal Engineers 

Date Samples HcCeiveU: July 31, ly.j.; 

Date Analysis Completed: AmjuSt J, lyua 

Compound 

rVujcwt No.; 

deported Uy: 

C;.;ec»eu ty: &;/. 

Conccntrm. m i.!• '.«t *eC ..«*! n;C 1 j.i.;' 

Simple 10: Cumuusite 
/A.ii.C 

CAA 10: tS4U3L-.li 

U J...«JUS J ttf 
J.:: 

.il.|3147 

UUMI.USI te~ 
Pm 
U4U3 i-ii 

(2 v) dcro.ein 

(3v) acrylonitrile 

(4v) benzene 

(6v) carbon tetracnlorioe 

(7 v) cnIurooenzene 

(lOv) 1,2-dicnloroethane 

illv) i .:  .1,-trichloroetnane 

113 v) 1,1-uicnloroecnane 

(U») 1.1,2-cricnloraetnane 

(lav) 1,1,2,2-tetracnluroechane 

(16 v) cnlbroetnane. 

(19v) 2-cnloroethyI vinyl ether 

(23v) cnlurorum 

(2»v) 1.l-dlchluraetnylene 

(3Uv) trc.is-1,2-UtcnloroetnyIene 

132 v) 1 ,-2-di cn loraprapane 

(33v) trans-1,3-Ptcnlorupropene 

ci i-i ,2-oicnluropropene 
iJ'iv) etl.y ibiMizuiiu 

(44v) Methylene cblariae 

(4bv) cnlorauietnane 

(4 6 v) orouiuiie tnane 

(47v) bro.noform 

(4Bv) broji ' .oci i  cn I oroinetnane 

(4yv) floorotricnloruinecnane 

(S3v; ctc.-.ioruutr!jorjinetnane 

(11 v) cm oruo 1 broiiiniueciiaiie 

(m5v) tetracr. I oraetr.y I er.e 

(Uovi toluene 

;j//) trier.Iorsetr/iere 

'.CJ V I  «;nyi or.ijn.i.: 

J c  te*_ i: cn ^:.»i • 

4. t .  t?4 .  lysZ.  HecnoJs  rnr  J rn jnic  Onunira i  Anj . . .Vs  nr  • rm.-
—•.t-vour. tFA ouo/4-,iz-u3/. n-T/ri'xrrri—r.-aTr. 7̂37—1 ' . J j l  i a i .  

"-'•cen.tr attuns less tnan tlie -l.n i-i (f, |...- ;ii r 

* . -£*'-«» tl.tf 'let-;Cllp|. | l i n t .  . . . . .  h  . ( » * . .  * '  
•or, iui.ie • ,-ju tu t. i 

it- • trn:vi. 



CAHUH Ulit .WJIIUL Hit. 

- . . 
rjjle •». Concentration of Aeio/Uase/ijeucr .1 £*tfacs-oiei taethod 

CI.CMC: UcotcCimical tM.jinccr-, *e,«rt Hu.t 

Oute Samples Received: July 3l. I>«4 Reported By: 

Date Aiulyvls Cuiiiulcted: August 1, l*il4 CiiciiKcS 

Concentration - 'lr / -,.r.r |_ 2 

Sample 10: AUN-l A0S-3 AilH-j Att.1-4 Abfl-i 
C0,^ouna CAA 10: BOllblbd 11405IV.' U4U516U a-lOBli. I .84U5lb2 

ACIU COMPOUNDS 

(2 lA) 2,4 .b-tncnl oropnenoI 

(22A) p-cn Ioru-iD-cresol 

(24A) 2-cnlarapnenul 

(31A) 2,4-Ulcnlorophenol 

(34A) 2,4-dlmetliylpnenol 

(b/A) 2-nitrojnenol 

(bSA) 4rnicrupncnol 

(s'JA) 2,4-dinicropnenol 

(60A) 4,6-ainitro-2-methyIpheno I 

(o 4A) pentocnIorophenol 

(6SA) pnenol 

4 metny pnenol U>4(J 

Detection Limit 0.13 0.12 0.03 0.07 0.US 

BASt'/NEUTilAL COMPOUNDS 

(IB) acenapnthene 4,5 [ j  

Iso)" benzidine 

(UU) 1,2,4-tricnlorooenzene 

(30) hcxacn i orubenzene 

(120) hexccnloroetnane 

(133) Bis (2-cnluroecnyl) ether 

(203) 2-cnloronapntnalene 

(2iS) 1.2—licnlurppenzene 

(26B) 1 .J- 'licliloratienzune 

(2/0) 1.4 -b i cn I uruOeri  ̂ orus 

JI 3,3*-aicnlurouuiuiuine 

(3 z -d) 2,; - J 1 n 1 crb tc i ucne 

C2iu; crrjtol^ene 

(I'd) 1,2-01 »ft/'Jr t i \  ne 

(i-yj) f I -OrjnCnei.tr jy# J.-J 

-4-cn!jrupncnyi ^iivnyi eCHer 

isj •i-wr:^iNjvn«ny 1 ^ntsnyi etner 



CAMUrt IUUL M.NAIY I 1CAL , 1NC. 

TaBle 4 (cont'd). Concentration of Acid/8*se/neutral Extract-dPles (MetaoJ 62b') 

Client: Geutecnmcal Enymeers Keport :io.; B4-ayy 

Oute Samples deceived: July 31, 1984 Reported ay: ^5 
Date Analysis CoapieCud: Auyust 1, 1984 Cr.eci.ea ay: 

CONCENTRATION- -M/P ARV WEIMIT 'I,U.N.*" 

Sample [0: ABN-6 AIUI-7 AliN-i A0N-9 
Compound CAA 10: 84U6163 84U5i64 84u61os 84uolo6 

BASE NEUTRAL COMPOUND'S (cont'd) 

(420) Bis (2-chloroisopropyl) etner 

(433) Bis (2-ciiloroecnoxy) metnene 

(623) hexacn 1 orooutad i ene ' 

(630) nexacii I urocyc I opentadi ene 
(64B) isopnorone 

(66B) napncnalene 9.7 1.5 

(660) nitrobenzene 

(62B) N-nitrosodiphenylamine 

(638) N-nitrosodipropyl amine 

(660) bis (2-etnylnexyl) pntna 1 ate 8.6 

(u7o) Benzyl Butyl phtnalate 

(BOO) d1-n-outyl pntnalate 

(bed) di-n-octyl pntnaIate 

(7U0) dietnyl pntnalate 

(710) dimetnyl pntnaI ate 

(720) 0enza(a)antnracene 4.3 13. 

(738) oenzo(a)pyrene 5.0 14. 

(748) benzo(B)fluoroantnene 5.0 5.5 

(75o) Benzo(x)Muoroantnene 5.0 7.9 

(768) cnrysene 4.0 ' a.7 

(778) acenaphtnylene 0.68 

(780) antnracene 7,0 u.12 0.21 

(790) Benzo(yni)perylene 5.3 

(8U8) fluorene 5.9 3.1 

(818) pnenantnrene 2u. 2b. o.;u 0.64 

(820) dioenzofa.n)antnracene 3.9 

(830) inOeno(l,2.3-CU)pyrene j.> 

(848) pyrelie ip. 2b. 

DETECTION LIMIT U.43 U-WL, D J... 

8.3. EP«, 19a2. Motnoos for jrumiic Cnemical Anu.vs's of 'iuiiioipj. :r.:i .tflu'tnal 
WasteuaCer. EPA ouU/e-.>2-u8r. iPA/tiibL, LinciniidCr, unto. 

ZConcentratluns less tnan tne detect' 'an limit are left Blaiu. Conceutrar an* r.:t..e-<« 1 
ana 10 times tne lirait of detection are Msf*d as ir.*-? 'eveis (7n: 



CArt'JKiU(it AMAimCAL ASSUCIA.'IS. 1 ;ic. 

TaOle b (cont'd). Concentration or Pesticides and PCds (.leliiou odd1) 

Client: licutecnmcdl Enyineers .  . 
iicjort Mo.: 04-<jyy 

Date Samples Received: July 31, lyB4 

Date Analysis Completed: Auijust 1. 18:14 

-ieuortod Py: 

Cnec-ed My; 

Cumpdund 

Concen tn t i j n  -  •y j  i  , j r v  „e l l ; ; i t  2  

Sample ID: AQM-6 AIIN-7 ABM-d ABN-3 
CAA III: 8-1US163 «4USlo4 dCUSloa aauSUo 

PESTICIDES AMO PCilS 

(89P) aldrln 

(yuP) dieldrin 

(DIP) cnlordane 

(9ZP! 4.4'-DOT 

(y2P) 4,4'-UUE 

(94P) 4,4'-Ui)U 

(9SP) endosulfan-alpna 

(y6P) endosulfan-oeca 

(y7P) endosulfan sulfate 

(9HP) endrin 

(9yP) endrin aldehyae 

(1UUP) heptacnlar 

(l 'JIP) heptacnlar epoxide 

(1.U2P) BHC-alphd 

(1UJP) BHC-Oeta 

(lu4P) BHC-delta 

(105P) liHC-yaiuna (lindane) 

(lUbP) PCB -  1242 

(107P) PC3 -  12 S 4 

HOaP) PCii -  1221 

(lUdP) PC3 -  1222 

(UUP) PCii -  1248 

UUP) PC3 -  126U 

(112P) PCI -  IU16 

(U3P) toxapnene 

Oetuctiun Limit U.Ut U.Ul U.wi U.J1 

^%lSof : .  ' ^ "oos  f a r  Qrean ic  Cub ica l  , r  ; - l i  c»r. i.PA ouUfi-o^-y;1 * - '  — w "" 

Z~ 
crA/ crti19 c i r.c; ;ui«4 

Concentrations iess tn.en the detection liiait are leit 3'jnc ••sc.**-. 
and Id times detection .halt are listed .s trace levels iTA). S J.e^Mv'en i  



4. QUALITY ASSURANCE DOCUMENTATION 

Certi fication 

This work has been checked for accuracy by the following staff personnel: 

Director, Inorganic 
- . Chemistry Laboratory 

£t 

Keith A. Hausknecht 

Director, Organic 
Chemistry Laboratory 

David L. Fiest 



EFiCQ | Energy Re^Rirces Co. Inc. 

203 Atswifa 3rook Parkway 
Carnondqa. Masnaiusstts 02123 

"(617J 661-3111 

July 20, 1984 

Ms. Margaret Hanley 
Geotechnical Engineers, Inc. 

_ 1017 Main Street 
Winchester, MA 01890 

Dear Margarets . 

Enclosed are the final results for the analyses performed 
on the six sediment samples for project #84291 received on 
July 8* 1984. I hope the lateness of this report has not caused 
you any inconvenience. 

If there any questions concerning these data, I would be 
happy to answer them for you. I can be contacted at 661-3111. 

Sincerely 

Robert Watkins 
Inorganic Laboratory 

Manager 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geo tec'h n i c a 1 En a i n eer s, I nc. 
8-3 

5413 

7/9/84 

7/16/84 

na/q (pcb) 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT' ANALYSIS 

ACID COMPOUNDS 

2IA 2,4,6-trichlorophenol 
22A p-chloro-m-cresol 

24A 2-chlorophenol 
31A 2,4-dichloraphenol 
34A 2,4-dimethylphenol 
57A 2-nitrophenol 
58A 4-nitrophenol 

59A 2,4-dinitrophenol 

60A 4,6-dinitro-o-cresal 
64A pentachlorophenol 
65A phenol 

NO 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
NO 

ND ® None detected above the average reporting 
limit of 5500 ppb. 

Reported by: 
Checked by: 

LC-
i 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotachnical Engineers,Inc. 

TP—1 
5414 " 

7/9/84 

7/16/84 
ng/g (ppb) 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

ACID COMPOUNDS 

21A 2,4,6-trichlorophenol 

22A p-chloro-m-cresol 
24A 2-chlorophenol 
31A 2,4-dichlorophenol 

34A 2,4-dimethylphenol 
57A 2-nitrophenol 
58A 4-nitrophenol 

59A 2,4-din1tropheno! 
60A 4,6-dinitro-o-cresol 

64A pentachlorophenol 
65A phenol 

ND 

NO 

ND 

ND 

ND 
NO 
ND 
NO 
NO 
ND 
NO 

ND = None detected above the average reporting Reported by: L C -
limit of 440 ppb. Checked by: 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotechnical Engineers.Inc. 
TP-2 (Duplicate) 

54350 

7/9/84 

7/16/84 

nq/g (pcb) 

EHCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

ACID COMPOUNDS 

21A 2,4,6-trichlorophenol 
22A p-chloro-m-cresol 
24A 2-chlorophenol 
31A 2,4-dichlorophertol 
34A 2,4-dimethylphenol 
57A 2-nitrophenol 
58A 4-nitrophenol 

59A 2,4-dinitrophenol 
60A 4,6-dinitro-o-cresol 
64A pentachlorophenol 
65A phenol -

ND 

ND 

NO 

ND 
NO 
NO 
NO 
NO 
NO 
NO 

ND • 

ND = None detected above the average reporting 
limit of 4800 ppb. 

Reported by: LC-
Checked by: 



CLIENT 
CLIENT ID 

ENCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 

RESULTS IN 

Geatechnical Engineers, Inc. 

B-2 
5412 * 
7/9/84 
7/13/84 
nq/q (pob) 

ERCQ / ENERGY RESOURCES CO. INC. 

VOLATILE CCMPOUNng 

EPA 601 AND 602 METHOns 

601 COMPOUNDS 

45V Chloromethane NO 
46V Bromomethane NO 
88V Vinyl chloride ND 
16V Chloroethane ND 

44V Methylene chloride NO 

29V 1,1-dichloroethylene ND 
13V 1,1-dichloroethane ND 

30V 1,2-trans-dichloroethylene ND 
23V Chloroform ND 

10V 1,2-dichloroethane ND 
11V 1,1,1-tri chloroethane ND 

6V Carbon tetrachloride ND 

48V Bromodichloromethane ND 
32V 1,2-dichlOropropane ND 

33V Trans-1,3-dichloropropylene NO 
87V Trichloroethylene ND 

51V Dibromochloromethane ND 

33V Cis-1,3-dichloropropylene ND 

14V 1,1,2-'tri chloroethane ND 

47V Bromoform ND 

15V 1,1,2,2-tetrachloroethane ND 

85V Tetrachloroethylene ND 
•. 7V Chlorobenzene ND 

19V 2-chloroethyl vinyl ether ND 

602 COMPOUNDS 

Benzene 
Toluene 
Ethyl Benzene 
P-Xylene 
M-Xylene 

O-Xylene 

Sty rene 
N-Propylbenzene 

O-Chlorotoluene 

Trimethyl Benzene 

P-D1chlorobenzene 

M-D1chlorobenzene 

N-Butyl benzene 

0-D1chlorobenzene 

1,2,4-Trichlorobenzene 

NO 
NO 
NO 
ND 

ND 
NO 
ND 
NO 

ND 
NO 
NO 

ND 

NO 
NO 
ND 

Reported by: 
Checked by: 

ND = Not detected above the average reporting limit 
of 3 ppb for 601 and 48 ppb for 602. 

*Tracs concentrations detected below the averace 
reporting limit. 

Unknown Peaks 601 ; 0 Unknown peaks 502 
Concentration unknowns 601 ND 

Unknown concentration based on average response factor. 
Unknown concentration 602 2.2CQ 



CLIENT ID 
EHCO ID 

SAMPLE RECEIVED 
ANALYSIS COMPLETED 

RESULTS IN 

B-3 
5413 
7/9/84 
7/13/84 

VOLATILE COMPQUNOS 

EPA 601 ANO 602 METHODS 
ng/g (pob) 

601 COMPOUNDS 602 COMPOUNDS 

45V Chloromethane NO 
46V Bromomethane NO 
88V Vinyl chloride ® 
16V Chloroethane HO 
44V Methylene chloride HO . 
29V 1,1-dlchloroethylene NO 

13V 1,1-kiichloroethane - NO 
30V 1,2-trans-dichloroethylene HO 
23V Chloroform NO 

10V 1»2-dichloroethane NO 
11V 1,1,1-tri chloroethane NO 

6V Carbon tetrachloride NO 
48V Bromodichlorcmethane 131 

32V 1,2-dichloropropane (9 
33V Trans-1,3-dichloropropylene £$ 

87V Trichloroethylene N& 

51V Dibrcmochloromethane NO 
33V C1s-1,3-dichloropropylene NO 

14V 1,1,2-trichloroethane NO 

47V Bromoform NBk 

15V 1,1,2,2-tetrachloroethane I® 

85V Tetrachloroethylene •• fS> 
7V Chlorobenzene ND_ 

19V 2-chloroethyl vinyl ether 

.Benzene.-.. • 
Tolucj»i 
Ethyl Banzsne 

P-Syleee 
M-Xylaca 

lt-lp«?ytfi*nzaM«a 
O-Chleekeltteee"' 
Tctsethyl Benzene 
P-Ql^feHcobeAzen* 

M-01 chfc* cbenzeaa 
N°3utyl begsase 

0-01chlorobenzene 
1,2,4-Trichlorcbenzane 

NO 
NO 
NO 

to 
NO 

to 

NO 

NO 

NOT 

NO 
10 

m 

m 

ND 
NO 

:ng 
ror -

NO » Not detected above the avers** reporting limit -
of 2.5 ppo for 601 and 400 ppb for 602. 

*7race concentrations detected averate 
reporting 11 mi t• if .- --r. . 'jttzxn ' 

Unknown Peaks 601 0 . .^ 602 

Concentration unknowns 601 ND Unknown concentration 602 
Unknown concentration based on average response factar. 

Reported by: 77 ̂  
Checked by: _.tr< 



. ...-Liii* 

CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotechnical Engineers, Inc. 

TP—1 „ . ' 
5414 
7/9/84 
7/13/84 
nq/q (pob) 

ERCO / ENERGY RESOURCES CO. INC. 

VOLATILE COMPOUNDS 

EPA 601 AND 602 METHODS 

601 COMPOUNDS 

45V Chloromethane NO 
46 V Bromomethane NO 
88V Vinyl chloride ND 
16V Chloroethane NO 
44V Methylene chloride ND 

29V 1,1-dichloroethylene ND 
13V 1,1-dichloroethane ND 

30V 1,2-trans-dichloroethylene ND 
23V Chloroform ND 
10 V 1,2-dichloroethane ND 

11V 1,1,1-tri chloroethane ND 

6V Carbon tetrachloride NO 
48V Bromodichloromethane NO 

32V 1t2-dichloropropane ND 
33V Trans-1,3-dichloropropylene ND 
87V Trichl oroethylene ND 
51V Dibromochlorcmethane ND 

33V Cis-1,3-dichloropropylene ND 

14V 1,1,2-tri chloroethane . ND 
47 V Bromofonn ND 

15V 1,1,2,2-tetrachloroethane ND 

85V Tetrachloroethylene ND 
7V Chlorobenzene ND 

19V 2-chloroethyl vinyl ether ND 

602 COMPOUNDS 

Benzene 
Toluene 
Ethyl Benzene 
P-Xylene 
M-Xylene 
0-Xylene 

Styrene 

N-Propylbenzene 
O-Chlorotoluene 
Trimethyl Benzene 
P-D1chlorobenzene 
M-Dichlorobenzene 
N-Butylbenzene 
O-Dichlorobenzene 
1,2,4-Tri chlorpbenzene 

ND 
NO 
ND 
NO 

ND 

ND 

NO 

NO 
ND 
ND 

ND 

ND 

ND 
ND 
NO 

ND » Not detected above the average reporting limit 
of 1.6 ppb for 601 and 51 ppb for 602. 

Trace concentrations detected below the average 
reporting limit. 

Unknown Peaks 601 0 Unknown peaks 602 
Concentration unknowns 601 NO 

Reported by: 
Checked by: 

TC'M 
Kib 

Unknown concentration 602 4=0 

Unknown concentration based on average response factor. 



CLIENT Gaotachnical Engineers, Inc. ERCO / ENERGY RESOURCES CO. INC 
CLIENT ID TP-2 

EH CO ID 5415 __ VOLATILE COMPnnsns 
SAMPLE RECEIVED 7/9/84 ~ 

ANALYSIS COMPLETED ' 7/14/84 E?A 601 ANO 6C2 MPTwnn^ 
RESULTS IN nq/q (pob) ~~ 1 

601 COMPOUNDS 602 COMPOUNDS * 

45V Chloromethane ND 
46V Bromomethane ND 
88V Vinyl chloride - ND 

16V Chloroethane ND 
44V Methylene chloride • ND 

29V 1,1-dichloroethylene ND 

13V 1,1-dichloroethane ND 
30V 1,2-trans-dichloroethylene ND 
23V Chloroform NO 
10V 1,2-dichloroethane ND 
11V 1,1,1-trichloroethane ND 

6V Carbon tetrachloride NO 
48V Bromodichloromethane ND 
32V 1,2-dichloropropane ND 
33V Trans-1,3-dichloropropylene ND 
87V Trichloroethylehe ND 

51V Dibromochloromethane ND 

33V Cis-1,3-dichloropropylene NO 

14V 1,1,2-trichloroethane ND 
"47V ~ B romoform NO 

15V 1,1,2,2-tetrachloroethane ND 
85V Tetrachloroethylene NO 

7V Chlorobenzene ND 
19V 2-chloroethyl vinyl ether ND 

Benzene ND 

Toluene NO 
Ethyl Benzene NO 

P-Xylene NO 

M-Xylene ND 

O-Xylene ND 
Styrene NO 
N-Propylbenzene ND 

O-Chlorotoluene ND 
Trimethyl Benzene ND 

P-D1chlorobenzene ND 

M-Dichlorobenzene ND 
N-Butylbenzene ND 
O-Oichlorobenzene NO 
1,2,4-Trichlorobenzene ND 

ND » Not detected above the average reporting limit 
of 3 ppb for 601 and 49 ppb for 602. 

Reported by: 
Checked by: vrs 

Unknown Peaks 601 0 

Concentration unknowns 601 ND 
Unknown peaks 602 4 

Unknown concentration based on average response factor. 
Unknown concentration 602 1.800 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotethnical Engineers, Inc. 

TP-3 
5416 

7 /9 /84 

7/14/84 

nq/q (pob) 

ERCO / ENERGY RESOURCES CO. INC. 

VOLATILE COMPOUNDS 

EPA 601 AND 602 METHODS 

601 COMPOUNDS 

45V Chlorcmethane ND 
46V Bromomethane ND 
88V Vinyl chloride ND 
16V Chloroethane ND 
44V Methylene chloride ND 

29V 1,1-dichloroethylene ND 
13V 1,1-dichloroethane ND 

30V 1,2-trans-dichloroethylene ND 
23V Chloroform ND 
10V 1,2-dichloroethane ND 
11V 1,1,1-tri chloroethane ND 
6V Carbon tetrachloride NO 

48V Bromodichloromethane NO 
32V 1,2-dichloropropane ND 
33V Trans-1,3-dichloropropylene ND 

87V Trichloroethylene NO 
51V Dibrcmochloromethane . fffl. 

33V. Cis-1,3-dichloropropylene ND 
14V 1,1,2-trichloroethane ND 

47V Bromoform ND 
15V 1,1,2,2-tetrachloroethane ND 

85V Tetrachloroethylene ND 
7V Chlorobenzene ND 

19V 2-chloroethyl vinyl ether ND 

602 COMPOUNDS 

Benzene ND 
Toluene NO 
Ethyl Benzene NO 
P-Xylene M3 
M-Xylene ND 
O-Xylene ND 
Styrene ND 

N-Propylbenzene ND 
O-Chlorotoluene ND 
Trimethyl Benzene ND 
P-Dichlorobenzene ND 
M-D1chlorobenzene ND 

N-Butylbenzene ND 

0-D1chlorobenzene ND 
1,2,4-Trichlorobenzene ND 

ND •= Not detected above the average reporting limit 
of 2.5 ppb for 601 and 50 ppb for 602. 

Reported by: 
Checked by: J£L. 

Unknown Peaks 601 0 
Concentration unknowns 601 ND 

Unknown peaks 602 4 
Unknown concentration 602 SCO 

Unknown concentration based on average response factor. 



Sample Received: 

Analysis Completed: 

All Results in: 

Reported by: 

Checked by: 

7/9/B4 

7/16/84 

ug/q (PPm) dry wt, 

Cf\K 

JJLi. 

Client: Geotechnical Engineers, inc. 

ERCO / ENERGY RESOURCES CO. INC. 

INORGANIC ANALYSIS 

- Data Report -

ERCO 
ID 

CLIENT 
ID Ag As Be Cd Cr Cu llg Hi 

5411 

5412 

5413 

5414 
l 

5415 
> <» 

5416 

B-l 

D-2 

B-3 

TP-1 

TP-2 

TP-3 

<0.24 

<0.22 

<0.24 

; 0.27 

<0.23 

0.51 

14 

4.2 

14 

6.4 

14 

20 

<0.24 

<0.21 

0.32 

<0.22 

<0.21 
i _ • 

<0.28 

<0.24 

<0.21 

<0.23 

<0.22 

<0.21 
•III '• 
<0.20 

21 

13 

20 

10 

15 

30 

79 

59 

21 

15 

30 

150 

0.29 

0.007 

0.056 

0.30 

1.2 

6.3 

7.5 

3.2 

11 

5.6 
1 • 

9.7 

13 

. 1 If customer has any questions regarding analysis, refer to sample in question by 
its ERCO Ibf. 



Sample Received: 

Analysis Completed: 

All Results in: 

Reported by: 

Checked by: 

7/9/84 

7/16/84 

ug/q (PPm) dry wt. 

CflK . 

MIX 

Client: Geotechnical Engineers, Inc. 

ERCO / ENERGY RESOURCES CO. INC. 

INORGANIC ANALYSIS 

- Data Report -

ERCO 
ID 

CLIENT 
ID Pb Sb Se Tl Zn % Solids 

5411 

5412 

5413 

5414 

5415 

5416 

B-l 

B-2 

B-3 

TP-1 

TP-2 

TP-3 

160 

20 

21 

170 

140 

710 

<1.2 

<1.0 

<1.2 

<1.1 

<1.1 

<1.4 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

<1.5 

<1.2 

<1.1 

<1.2 

<1.1 

<1.2 

<1.5 

20 

10 

22 

11 

17 

26 

78 

140 

66 

48 

72 

420 

81.9 

89.8 

72.0 

88.4 

83.9 

64.6 

If customer has any questions regarding analysis, refer to sample in question by 
its ERCO IU8. 

..T 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

GEOTECHNICAL ENGINEERS, INC. 
TP-1 
5414 

7/9/84 

7/16/84 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

ACID COMPOUNOS 
NG/G (PPB) 

21A 2,4,6-trichlorophenal 

22A p-chloro-m-cresol 
24A 2-chlorophenol 
31A 2,4-dichlorophenol 

34A 2,4-dimethylphenol 
57A 2-nitraphenol 
58A 4-nitrophenol 

59A 2,4-dinitrophenol 
60A 4,6-dinitro-o-cresOl 

64A pentachlorophenol 
65A phenol 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
NO 
ND 
NO 

ND = None detected above the average reporting 
limit of 440 ppb. 

Reported by: 
Checked by: 

LG-

K~-

\ !r 

!  » ;  

1 
i 

4 

1 
« 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotschn-ical Engineers.Inc. 
TP-2 

5415 
7/9/84 
7/16/84 
ng/g (ppb) 

ERCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

ACID COMPOUNDS 

21A 2,4,6-trichlorophenol 
22 A p-chloro-m-crespl 
24A 2-chlorophenol 
31A 2,4-^dichlorophenol 

34A 2,4-dimethylphenol ... 
57A 2-nitrophenol 

58A 4-nitrophenol 

59A 2,4-dinitrophenol 
60A 4,6-dinitro-o-cresol 
64A pentachlorophenol 
65A phenol 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

ND 

NO 

ND = None detected above the average reporting Reported by: LC-

limit of 500 ppb. Checked by: 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Gaqtachnical Engineers. Inc. 

TP-3 
5416 

7/9/84 

7/16/84 
ng/q (pcb) 

ERCO / ENERGY'rESCC^ES CO." I*£: 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

i ACID COMPOUNDS I 

21A 2,4,6-trichlorophenol 
22A p-chloro-m-cresol 
24A 2-chlorophenol 
31A 2,4-dichlorophenol 
34A 2,4-d1methy1phenol 
57 A 2-nitrophenol 
53A 4-nitrophenol 
59A 2,4-dinitrophenol 

60A 4,6-dinitro-o-cresol 
64A pentach.lorophenol 
65A phenal 

ND 
ND 
NO 
ND 
ND 

ND 
NO 

ND 

NO 

NO 
ND • 

ND s None detected above the average reporting 
limit of 700 ppb. 

Reported by: 
Checked by: 

jL± 
fc— 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 
RESULTS IN 

Geotechnical Enaineers.Inc. 
TP-2 (Duplicate) „ 

54350 __ 
7/9/84 

7/16/84 

nc/g (pcb) 

EHCO / ENERGY RESOURCES CO. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

ACID COMPOUNDS 

21A 2,4,6-trichlorophenol 

22A p-chloro-m-cresol 
24A 2-chlorophenol 

31A 2,4-dichlorophenol 
34A 2,4-dimethylphenol 
57A 2-nitrophenol 
58A 4-nitrophenol 

59A 2,4-dinitrophenol 
60A 4,6-dipitro-o-cresol 
64A pentachlorophenol 
65A phenol -

NO 

NO 

NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO None detected above the average reporting 
limit of 4800 ppb. 

Reported by: 
Checked by: 

LC-



Inc. ~?25CZ~? 

i ' Z Z r i i ^ X X ' .  S-T 
FNsaSp^s  ̂ "* aiEOT earaschn-ftarBigineers.Inc. 

***>• aiE33-.Zg - T7-3-fSoHcad) 
•W • BU D 5*255 -

SAMPLE RECEIVE? 7/9/84 
ANALYSIS COMPLETED 7/16/84 

RESULTS IN NQ/Q (POB) 

&C3 J nos7 ansdsen ca. INC. 

ORGANIC PRIORITY POLLUTANT ANALYSIS 

• ACID COMPOUNDS 

21A 2,4,6-trichlorophenol 
22A p-chloro-m-cresol 
24A 2-chlorophenol —...—. 
31A 2,4-dichlorophenol 

34A 2,4-dimethylphenol 
57A 2-nitrophenol 
58A 4-nitrophenol — -• 
59A 2,4-din1trophenol 

60A 4,6-dlnitro-o-cresol 
64A pentachlorophenol 
65A phenol —— 

ND 
•- 4.0CO (106% rec.) 
- 3,800 (100% rec.) 

ND 
NO 
ND 

- 9,000 (240% rec.) 
ND-

•:i ND'-^-i 

" ND * -
- 3,5CO C32S rec.) 

NO » None detected above the 
limit of 7,400 ppb. 

average reporting ; # Reported by: lg. 
• " r Oreciaf by: kl. 



CLIENT 
CLIENT ID 

ERCO ID 
SAMPLE RECEIVED 

ANALYSIS COMPLETED 

Geotachnical Engineers. Inc. 

B-1 . 

5411 • 
7/9/84 
7/13/84 

RESULTS IN nq/q (pat)) 

E3C0 / ENERGY RESOURCES CO. 

i VOLATILE COMPOUNDS 

E?A 601 AND fin? nc-runnc 

45V 
46V 
88V 

16 V 
44V 
29V 
13V 
30V 
23V 
10V 
11V 
6 V 

48 V 
32V 
33V 
87V 
51V 
33V 
14V 
47V. 

15V 
85V 

7V 
19V 

601 COMPOUNDS 

Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
1,1-dichloroethylene 
1.1-dichloroethane 

J,2-trans-dichloroethylene 
Chloroform 

1.2-di chloroethane 

1.1.1-trichloroethane 
Carbon tetrachloride 
B romodi ch1orcmethane 
1,2-dichloropropane 

Trans-1,3-dichloropropylene 
Trichloroethylene 

Di bromoch1oromethane 

Cis-1,3—dichloropropylene 
1.1.2-trichloroethane 
Bromoform 

1,1,2,2-tetrachloroethane 
Tetrachloroethylene 
Chl orobenzene 
2-chloroethyl vinyl ether 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

NO 
NO 

ND 
ND 
NO 
ND 
ND 
NO 

ND 

ND 

ND 
NO 

ND 
ND 
ND 

ND 

602 COMPOUNDS 

Benzene 
Toluene 

Ethyl Benzene 
P-Xylene 
M-Xy1ene 
Q-Xylene 

Styrane 

N-Propylbenzene 
0-Chlarotoluene 
Trimethyl Benzene 
P—DIch1orobenzene 
M-D1chlorobenzene 
N-3utylbenzene 
0-D1chlorobenzene 
1,2,4-Trichlorobenzene 

ND 
ND 
ND 

NO 
ND 
ND 

ND 
ND 
ND 

NO 

ND 
ND 
ND 

NO 

ND 

ND = Nat detected above the average reporting limit 
J3f 2.5 for 601 and 2Q0 for 602. 

' repor t fngCIimit '1°nS 661 °"  the  

Unknown Peeks 601 0 Unknown peaks 602 

ND 

Reported by: 
Checked by: /us 

Concentration unknowns 601 

Unknown con cent .-a ti on based on average response factor. 
Unknown concentration 602 .18.000 




